Identification of nicotinamide N-methyltransferase as a novel tumor marker for renal clear cell carcinoma.
To explore the involvement of enzymes of drug metabolism in renal cell carcinoma we analyzed the gene expression profiles of tumor and nontumor tissues from the same patient by DNA macroarray. The enzyme nicotinamide N-methyltransferase was selected for further evaluation. Nicotinamide N-methyltransferase mRNA expression was investigated in paired tissue samples from cancerous and noncancerous parts of the kidneys of 30 patients with clear cell renal cell carcinoma who underwent tumor nephrectomy. Measurements were performed by semiquantitative reverse transcriptase-polymerase chain reaction and quantitative real-time polymerase chain reaction. Paired tissue samples were also obtained from 1 patient with chromophobe renal cell carcinoma and from another with oncocytoma to compare the specificity of changes in nicotinamide N-methyltransferase expression among tumors that are related to different renal epithelial cell types. Western blot analysis and catalytic activity assay were also performed to study nicotinamide N-methyltransferase expression. Expression correlated with tumor characteristics. A marked increased expression in tumor tissue was found for nicotinamide N-methyltransferase, which is an enzyme involved in the biotransformation of many drugs and xenobiotic compounds. Differential gene expression measurements in tumor vs normal tissue revealed up-regulation in all clear cell renal cell carcinomas at between 3 and 294-fold (mean 41). In contrast, in chromophobe renal cell carcinoma and oncocytoma nicotinamide N-methyltransferase expression did not increase. In addition, nicotinamide N-methyltransferase expression significantly correlated inversely with tumor size. Our results indicate that a marked nicotinamide N-methyltransferase increase is a peculiar feature of clear cell renal cell carcinoma. Additional studies may establish the role of nicotinamide N-methyltransferase in tumor formation and progression.